Control of the establishment of aversive memory by calcineurin and Zif268.
Emotional memory is a rapidly acquired and persistent form of memory, and its robustness is in part determined by the initial strength of the memory. Here, we provide new evidence that the protein phosphatase calcineurin (CaN), a potent negative regulator of neuronal signaling that is known to constrain learning and memory, critically regulates the establishment of emotional memory through mechanisms involving the immediate early gene Zif268 (also known as Egr1). We found that CaN is inhibited in the amygdala during the establishment of aversive memory, but Zif268 is activated. Using inducible transgenesis in mice, we further saw that CaN inhibition and Zif268 overexpression during memory establishment strengthen the memory trace and enhance its resistance to extinction. We found that CaN inhibition correlates with increased Zif268 expression and that a common pool of proteins is regulated in the amygdala after CaN inhibition and Zif268 overexpression. Together, these findings reveal a previously unknown mechanism for the control of emotional memory that depends on CaN and Zif268.